Recent advances in the chemistry of eucalyptus wood used for pulp and papermaking. by Río Andrade, José Carlos del et al.
RECENT ADVANCES IN THE CHEMISTRY OF EUCALYPTUS WOOD 
USED FOR PULP AND PAPERMAKING 
 
José C. del Río1*, Jorge Rencoret1, Ángel T. Martínez2 and Ana Gutiérrez1 
 
Instituto de Recursos Naturales y Agrobiología de Sevilla, CSIC, PO Box 1052, 
E-41080 Seville, Spain; 2 Centro de Investigaciones Biológicas, CSIC, Ramiro de 
Maeztu 9, E-28040 Madrid, Spain 
*Phone: +34 954624711; Fax: +34 95 4624002; e-mail: delrio@irnase.csic.es 
 
International Symposium on Paradigms for the Pulp and Paper Industry in the 
XXI Century: Opportunities for a Sustainable Future 
 
Eucalypt is a fast growing tree whose wood is the main raw material for paper pulp 
production in Southwest Europe, Brazil, South Africa, and other countries. Eucalypt is 
the largest single global source of market pulp and its use for pulp production has 
greatly increased during last decades, the world production attaining nearly 20 million 
tons per year, which is about 60% of the total hardwood pulp produced (Trabado and 
Wilstermann, 2008). An additional capacity over 10 million tons/yr is expected in the 
next 5 years. Different eucalypt species are used for pulp and papermaking, including 
Eucalyptus globulus, E. nitens, E. maidenii, E. dunni, E. grandis, E. urophylla and E. 
saligna, and single, double and triple crossings hybrids among these species. The major 
interest in eucalypt wood comes from its low production cost in certain regions, 
particularly in the tropical areas of South America, due mainly to high forest 
productivity and high pulp yield, and the outstanding quality of their fibers. The interest 
in the use of eucalypt wood for paper pulp production has promoted the research of the 
chemical characteristics of different species, including hybrids (del Río et al., 2005; 
Evtuguin et al., 2001; Gutiérrez et al., 1999; Rencoret et al., 2007, 2008) aiming to 
improve the industrial use of this interesting raw material for pulp and paper 
manufacturing. 
 
In this presentation, we will review the recent advances in the chemistry of eucalypt 
wood arising from the use of advanced analytical techniques, including differences in 
composition among different eucalypt species (i.e. E. globulus, E. nitens, E. maidenii, 
E. grandis, E. dunnii, among others). A special emphasis will be put in the lipid and 
lignin composition since these two fractions play an important role during pulping, 
bleaching and papermaking. The content and chemical structure of wood components, 
in particular the lignin content and its composition in terms of its p-hydroxyphenyl (H), 
guaiacyl (G) and syringyl (S) moieties and the different inter-unit linkages are important 
parameters in pulp production in view of delignification rates, chemical consumption 
and pulp yields, as well as in subsequent bleaching. A predominance of S- over G-lignin 
moieties was found in eucalypt lignins, but great differences in the S/G ratio were 
observed among different species. Higher S/G ratios imply higher delignification rates, 
less alkali consumption and therefore higher pulp yield (del Río et al., 2005). On the 
other hand, extractives, especially the lipophilic compounds, are also important for pulp 
and paper production (Back and Allen, 2000). Extractives are often released from the 
fibers during pulping and can form colloidal pitch and cause production troubles as 
deposits. In the manufacture of eucalyptus alkaline pulps, a large part of the lipids is 
removed from the wood during cooking. However, some substances, specially free and 
conjugated sterols, survive this process and can be found as pulp extractives. If they 
form the so-called pitch deposits, the consequences are serious, including reduced 
product quality and higher operating costs due to production stops for cleaning the 
equipment (del Río et al., 1998; Gutiérrez et al., 2001; Silvestre et al., 1999). The 
increasing trend in recirculating water in pulp mills aggravates these problems. 
 
The detailed knowledge of the chemistry of eucalypt wood is therefore an important 
task for optimizing the use of this forest crop in paper pulp manufacturing, including the 
development of more efficient and environmentally sound industrial technologies. 
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